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la the Claims 

Applicants have submitted a new complete claim set showing marked-up claims with 
insertions indicated by underlining and deletions indicated by strikeouts and/or double 
bracketing. 

Please cancel claims 1-60, 67, 97-99, and 102-1 10 without prejudice or disclaimer. 
Please amend pending claims 61-65, 68, 72-76, 78, 82, 84, 85, 87-91, 100, and 111, as 
noted below. 

Please add new dependent claims 1 12-153. 

1-60. (Cancelled) 

61 . (Currently amended) A reactor as in claim 58 82, the chamber having a volume of less 
than about 1 00 microliters. 

62. (Currently amended) A reactor as in claim 5$ 82, the chamber having a volume of less 
than about 10 microliters. 

63. (Currently amended) A reactor as in claim 5$ 82, the chamber having a volume of less 
than about 5 microliters. 

64. (Currently amended) A reactor as in claim 82, the chamber having a volume of less 
than about 1 microliter. 

65. (Currently amended) A reactor as in claim 82, wherein the reaction unit comprises an 
etched portion of an article. 

66. (Previously presented) A Teactor as in claim 65, wherein the reaction unit chamber 
comprises tched silicon. 

67. (Cancelled) 

725338.1 



Received from < 617 720 2441 > at 7/25/03 5:26:15 PM [Eastern Daylight Time] 



JUL 25 2003 17:13 FR UIDlF. GREENFIELD&SACKS617 720 2441 TO 15523B220 1102*70 P. 04 



i? 1 



Serial No. 09/707,852 - 3 - Art Unit: 1744 

Conf.No. 9828 

/ 

68. (Currently amended) A reactor as - in claim 67. for carrying out a reaction involving at 
least one living cell, comprising: 

a reaction unit including a chamber having a volume of less than 1 ml. an inlet for adding 
starting material to the chamber, and an oudet for release of a product of a reaction involving at 
least one living cell: and 

a mixing unit fluidlv collectable to the inlet of the chamber, the mixing unit including an 
outlet connectable to the inlet of the reaction chamber, a plurality of inlets each in fluid 
communication with the outlet and a mixing chamber between plurality of inlets and of the 
outlet. 

69. (Previously presented) A reactor as in claim 68, wherein the mixing unit chamber is free 
of active mixing elements. 

70. (Previously presented) A reactor as in claim 69, wherein the mixing chamber is 
constructed and arranged to coalesce a plurality of reactant fluids provided through the plurality 
of inlets and to cause turbulence in the fluids thereby mixing and delivering a mixture of the 
reactant fluids through the outlet of the mixing chamber. 

71. (Previously presented) A reactor as in claim 70, wherein the mixing unit includes a fluid 
flow path between the plurality of inlets and the outlet and a plurality of obstructions in the flow 
path constructed to cause mixture of fluid flowing through the flow path* 

72. (Currently amended) A reactor as in olaim 67 for carrying out a reaction involving at 
least one living cell, comprising: 

a reaction unit including a chamber having a volume of less than 1 ml. an inlet for adding 
starting material to the chambgr T and an outlet for release of a product of a reaction involving at 
least one living cell: and 

a mixing unit fluidlv connectable to the inlet of the chamber, wherein the mixing unit is 
attachable to and separable from the reaction unit. 
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73. (Currently amended) A reactor as in claim 47 68, wherein the mixing chamber includes a 
volume, between the plurality of inlets and the outlet, of less than 1 liter. 

74. (Currently amended) A reactor as in claim £7 68, wherein the mixing chamber includes a 
volume, between the plurality of inlets and the outlet, of less than 10 microliters, 

75. (Currently amended) A reactor aa4n olaim 5 8 . for carrying out a reaction involving at 
least one living cell, comprising: 

a reaction unit including a chamber having a volume of less than 1 ml, an inlet f or adding 
starting material to the chamber, and an outlet for release of a product of a reaction involving at 
least one living cell: and 

further comprising a heating unit having an inlet, and an outlet connectable to the inlet of 
the reaction chamber, the heating unit separable from and attachable to the reaction chamber. 

T>' 

76. (Currently amended) A reactor as in claim $Z 75, fogthcr comprising a h e ating unit 
having an inlet, and an wherein the outlet of the heating unit is fluidly connectable to the inlet of 
the reaction chambe r, tho heating unit s e parabl e from and attachable? to the reaction cham ber. 

77. (Previously presented) A reactor as in claim 76, wherein the heating unit includes an 
inlet, and a plurality of outlets fluidly connected to the inlet. 

78. (Currently amended) A reactor aa - i - a-okim - 5 8 . for earning out a reaction involving at 
least one living cell, comprising: 

a reaction unit including a chamber having a volume of less than 1 ml. an inlet for adding 
starting material to the chamber, and an outlet for release of a product of a reaction involving at 
least one living cell: and 

fiirth e r comprising a heating and dispersion unit having an inlet, and an outlet 
connectable to the inlet of the reaction chamber, the heating and dispersion unit separable from 
and attachable to the reaction chamber. 

725338 



Received from < 617 720 2441 > at 7/25/03 5:26:15 PM [Eastern Daylight Time] 



JUL 25 2003 17=13 FR Woff .GREENFIELD&SACKS617 720 2441 TO 155238220 11 02970 P. 06 



Serial No. 09/707,852 - 5 - ■ Art Unit: 1 744 

Conf.No. 9828 



79. (Previously presented) A reactor as in claim 78, wherein the heating and dispersion unit 
includes an inlet and a plurality of outlets connected to the inlet. 

80. (Previously presented) A reactor as in claim 79, further comprising a mixing unit having 
a plurality of inlets communicating with a mixing chamber, the mixing chamber communicating 
with an outlet wherein the outlets of the heating and dispersion units are connectable to the inlel 
of the reactor, and the inlet of the heating and dispersion unit is connectable to the outlet of the 
mixing unit. 

8 1 . (Previously presented) A reactor as in claim 78, wherein the dispersion unit is 
constructed and arranged to maintain fluid exiting the unit through the plurality of outlets at a 
temperature of approximately 30 °C. 

82. (Currently amended) A reactor <w in claim 58. for carrying out a react i on involving at 
least one living cell, comprising: 

a reaction unit including a chamber having a volume of less than 1 m l- an inlet for adding 
starting material to the chamber, and an outlet for release of a product of a reac tion involving at 
least one living cell, wherein the reaction chamber is constructed and arranged for cell 
cultivation. 

83. (Previously presented) A reactor as in claim 82, wherein the reaction chamber has a 
surface adapted for immobilization of at least one cell. 

84. (Cunently amended) A reactor as in claim 82, further comprising a separation unit 
having an inlet and an outlet, the inlet connectable to the outlet of the reaction chamber. 

85. (Currently amended) A reactor as in claim S4 87, wherein the separation unit is 
connectable to and removable from the reaction chamber, 
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86. (Previously presented) A reactor as in claim 84, wherein the separation unit includes an 
inlet connectable to the outlet of the reaction chamber, a carrier fluid outlet, a fluid pathway 
connecting the inlet with the carrier fluid outlet, and a size-selective membrane positioned to 
contact fluid flowing from the inlet to the fluid carrier outlet. 

87. (Currently amended) A reactor os - in claim 86. for carrying out a reaction involving at 
least one living celt comprising: 

a reaction unit including a chamber having a volume of less than I ml, an inlet for adding 
starting material to the chamber, and an outlet for release of a product of a reaction involving at 
least one living cell: and 

a separation unit having an inlet and an outlet the inlet conn ectable to the outlet of the 
reaction chamber, the separation unit having a carrier fluid outlet a fluid pathway connecting the 
inlet with the carrier fluid outlet and a size-selective membrane positioned to contact fluid 
^ f flowing from the inlet to the fluid carrier outlet, 

wherein the membrane has a first side positioned to contact fluid flowing from the inlet to 
the fluid flow outlet and an opposing second side defining in part a product extraction solvent 
flow pathway. 

88. (Currently amended) A reactor an in oloim 8 6. for carrying out a reaction involving at 
least one living cell, comprising: 

a reaction unit including a chamber having a volume of less than 1 ml, an inlet for adding 
starting material to the chamber and an outlet for release of a product of a reaction involving at 
least one living cell; and 

a separation unit having an inlet and an outlet the inlet connectable to the outlet of the 
reaction chamber, the separation unit having wherein the a carrier fluid outlet is connectable to a 
recovery container for recycling of reaction carrier flui d, a fluid pathway connecting the inlet 
with the carrier fluid outlet, and a size-selective membrane positioned to contact fluid flowing 
from the inlet to the fluid carrier outlet 
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89. (Currently amended) A reactor as in claim 5$ 68, further comprising at least one sensor 
of temperature, pH, oxygen concentration, or pressure. 

90. (Currently amended) A reactor qs in claim 8 9, for carrying out a reaction involving at 
least one living cell comprising: 

a reaction unit including a chamber having a volume of less than 1 ml, an inlet for adding 
starting material to the Camber, and an outlet for release of a product of a reaction involving at 
least one living cell, the reactor comprising sensors of each of temperature, pH, and oxygen 
concentration- 

91. (Currently amended) A reactor as in claim #8 82, including a plurality of reaction 
chambers, attachable to and separable from each other, constructed and arranged to operate in 
parallel. 

92. (Previously presented) A reactor as in claim 91 , comprising at least 10 reaction chambers 
constructed to operate in parallel 

93. (Previously presented) A reactor as in claim 91, comprising at least 1 00 reaction 
chambers constructed to operate in parallel. 

94. (Previously presented) A reactor as in claim 91 1 comprising at least 500 reaction 
chambers constructed to operate in parallel. 

95. (Previously presented) A reactor as in claim 91, comprising at least 1 ,000 reaction 
chambers constructed to operate in parallel. 

96. (Previously presented) A reactor as in claim 91, comprising at least 10,000 reaction 
chambers constructed to operate in parallel. 

97. (Cancelled) 
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98. (Cancelled) 

99. (Cancelled) 

100. (Currently amended) A reactor as in claim 5$ 82, further comprising a collection 
chamber connectable to the outlet of the reaction chamber. 

101- (Previously presented) A reactor as in claim 100, wherein the collection chamber has a 
volume of greater than about one liter. 

102- 110. (Cancelled) 

111. (Currently amended) A reactor as in claim 58 6& further comprising temperature control 
elements constructed and arranged to control temperature at at least one portion of the reactor. 

1 12. (New) A reactor as in claim 68, the chamber having a volume of less than about 1 00 
microliters, 

1 13. (New) A reactor as in claim 72, the chamber having a volume of less than about 1 00 
microliters. 

114. (New) A reactor as in claim 75, the chamber having a volume of less than about 1 00 
microliters. 

115. (New) A reactor as in claim 78, the chamber having a volume of less than about 1 00 
microliters. 

1 1 6. (New) A reactor as in claim 87, the chamber having a volume of less than about 1 00 
microliters. 
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117. (New) A reactor as in claim 88, the chamber having a volume of less than about 1 00 
microliters. 

118. (New) A reactor as in claim 90, the chamber having a volume of less than about 1 00 
microliters. 

1 19. (New) A reactor as in claim 68, wherein the reaction unit comprises an etched portion of 
an article. 

120. (New) A reactor as in claim 72, wherein the reaction unit comprises an etched portion of 
an article. 

12L (New) A reactor as in claim 75, wherein the reaction unit comprises an etched portion of 
an article. 

122. (New) A reactor as in claim 78, wherein the reaction unit comprises an etched portion of 
an article. 

123. (New) A reactor as in claim 87, wherein the reaction unit comprises an etched portion of 
an article. 

124. (New) A reactor as in claim 88, wherein the reaction unit comprises an etched portion of 
an article. 

125. (New) A reactor as in claim 90, wherein the reaction unit comprises an etched portion of 
an article. 

126. (New) A reactor as in claim 88, wherein the separation unit is correctable to and 
removable from the reaction chamber. 
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127. (New) A reactor as in claim 72, further comprising at least one sensor of temperature, 
pH, oxygen concentration, or pressure. 

128. (New) A reactor as in claim 75, further comprising at least one sensor of temperature, 
pH, oxygen concentration, or pressure. 

129. (New) A reactor as in claim 78, further comprising at least one sensor of temperature, 
pH, oxygen concentration, or pressure. 

130. (New) A reactor as in claim 82, further comprising at least one sensor of temperature, 
pH, oxygen concentration, or pressure, 

131. (New) A reactor as in claim 87, further comprising at least one sensor of temperature, 
pH, oxygen concentration, or pressure, 

132. (New) A reactor as in claim 88, further comprising at least one sensor ot temperature, 
pH, oxygen concentration, or pressure. 

1 33. (New) A reactor as in claim 68, including a plurality of reaction chambers, attachable to 
and separable from each other, constructed and arranged to operate in parallel. 

1 34. (New) A reactor as in claim 72, including a plurality of reaction chambers, attachable to 
and separable from each other, constructed and arranged to operate in parallel. 

135. (New) A reactor as in claim 75, including a plurality of reaction chambers, attachable to 
and separable from each other, constructed and arranged to operate in parallel. 

136. (New) A reactor as in claim 78, including a plurality of reaction chambers, attachable to 
and separable from each other, constructed and arranged to operate in parallel. 
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1 37. (New) A reactor as in claim 87, including a plurality of reaction chambers, attachable to 
and separable from each other, constructed and arranged to operate in parallel 

138. (New) A reactor as in claim 88, including a plurality of reaction chambers, attachable to 
and separable from each other, constructed and arranged to operate in parallel. 

139. (New) A reactor as in claim 90 s including a plurality of reaction chambers, attachable to 
and separable from each other, constructed and arranged to operate in parallel. 

68, further comprising a collection chamber connectable to 
72, further comprising a collection chamber connectable to 
75, further comprising a collection chamber connectable to 
78, further comprising a collection chamber connectable to 

87, further comprising a collection chamber connectable to 

88, further comprising a collection chamber connectable to 
90, further comprising a collection chamber connectable to 
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140. (New) A reactor as in claim 
the outlet of the reaction chamber. 

141. (New) A reactor as in claim 
the outlet of the reaction chamber. 

142. (New) A reactor as in claim 
the outlet of the reaction chamber. 

143. (New) A reactor as in claim 
the outlet of the reaction chamber. 

144. (New) A reactor as in claim 
the outlet of the reaction chamber. 

145. (New) A reactor as in claim 
the outlet of the reaction chamber* 

146. (New) A reactor as in claim 
the outlet of the reaction chamber. 
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147. (New) A reactor as in claim 72, farther comprising temperature control elements 
constructed and arranged to control temperature at at least one portion of the reactor. 

148. (New) A reactor as in claim 75, further comprising temperature control elements 
constructed and arranged to control temperature at at least one portion of the reactor, 

149. (New) A reactor as in claim 78, further comprising temperature control elements 
constructed and arranged to control temperature at at least one portion of the reactor. 

1 50. (New) A reactor as in claim 82, further comprising temperature control elements 
constructed and arranged to control temperature at at least one portion of the reactor. 

151. (New) A reactor as in claim 87, further comprising temperature control elements 
I constructed and arranged to control temperature at at least one portion of the reactor. 

152. (New) A reactor as in claim 88, further comprising temperature control elements 
constructed and arranged to control temperature at at least one portion of the reactor. 

153. (New) A reactor as in claim 90, further comprising temperature control elements 
constructed and arranged to control temperature at at least one portion of the reactor. 
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